interaction in other transmembrane proteins such as GpA and BNIP3. Currently, we are using site directed mutagenesis and ToxR activity assays to analyze the importance of this sequence motif for the interaction between the helices. Single mutations were made at three specific points, changing the small amino acids (Ala374, Ser378, and Gly382) to five different amino acids (Ala, Cys, Gly, Ile, and Ser). Relative activity measurements were made comparing the activity of the mutant protein to that of the wild type protein. Through these comparative measurements we can assess their role in helix-helix interaction.
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Oligomeric State of Membrane-Assembled Type III Secretion Translocators PopB and PopD Determined by Single-Molecule Photobleaching Fabian B. Romano, Leslie C. Conway, Jennifer L. Ross, Alejandro P. Heuck. Univ of Massachusetts Amherst, Amherst, MA, USA. P. aeruginosa and other Gram-negative pathogens use a Type 3 Secretion (T3S) system to secrete and inject proteins into eukaryotic cells. The T3S system resembles a ''nanosyringe'' formed by a basal body that spans both bacterial membranes and a needle structure through which proteins are secreted. The secreted proteins translocate across the target cell membrane presumably through a proteinaceous pore or translocon assembled by two T3S proteins, the translocators PopB and PopD. We have recently shown that PopB and PopD efficiently bind liposomal membranes, homo or hetero-oligomerize individually or in combination, and form discrete size pores in membranes. (Romano et al, 2011 Biochemistry. 50 (33), 7117-31) . However, it remains unknown how these complexes assemble and what is their specific composition. We studied the order of protein-protein and protein-membrane interactions preceding complex assembly by time-resolved FRET. Consequently, membrane inserted complexes were studied using single-molecule fluorescence photobleaching on supported lipid bilayers. Time-resolved FRET studies revealed unfolded translocators bind to the membrane first, then oligomerize and form discrete transmembrane pores. Singlemolecule analysis indicated translocators form similar oligomeric structures when assembled individually, and larger hetero-complexes when assembled together. Our data provides a first report on the stoichiometric arrangement of membrane inserted T3S translocators. Biofilms are the archetype for smart materials where microcolonies of live bacteria and layers of dead cells are encapsulated in a hydrated matrix of polysaccharides, proteins and exopolymeric substances. We engineered synthetic biofilms to study their ecology_i.e. the cells' relationship to each other and their environment. In particular, we investigated the physical parameters governing prokayrotic cell-to-cell signaling in a vascularized model of a biofilm, comprised of bacteria that are genetically engineered to transmit and receive so-called quorum-sensing signals based on the lux operon functionally linked to fluorescent reporters. Numerical modeling of these experiments reveals that gene expression is vitally dependent on the location within the biofilm and proximity to microchannels in the array, elements easily accessible in the model. Moreover, we observe synchronization in fluorescence from the microcolonies comprising the biofilm in a repetitive, pulsatile environment as shown in the figure. We find that the concentration of luxR mRNA varies measurably with C6HSL concentration and time indicating autoregulation of luxR. Moreover, flow cytometry data identifies two phenotypes in the cell population: one with a high C6HSL threshold; another with a lower threshold, indicating bi-stability associated with positive autoregulation of luxR.
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3302-Pos Board B163 Transitions in Cell Nucleus Morphology Determined by Expression Levels of Nuclear Envelope Proteins
Craig A. Fogle, Joseph A. Rudnick, Alex J. Levine, Amy C. Rowat. University of California at Los Angeles, Los Angeles, CA, USA. The nuclear envelope of eukaryotic cells is a complex structure consisting of a double lipid bilayer and an underlying filamentous protein layer that is composed primarily of lamin proteins. In many cell types the nucleus has an ovoid or spherical shape; however, there are notable exceptions. For example, the neutrophil cell has a multi-lobed nucleus. The transition from spherical to multi-lobed morphology results from changes in the expression levels of two major nuclear envelope proteins, lamin A and lamin B receptor (LBR), and can be recapitulated in vitro using HL60 cells. Here we present a combination of theoretical and experimental studies to describe shape transitions of the cell nucleus. Positing that lamin A levels set the bending modulus and LBR overexpression increases the surface area of the nuclear envelope at fixed nuclear volume, we show that one can account for the observed morphological transition from a spherical to a multi-lobed nucleus. We determine that a single dimensionless constant composed of the shear modulus of the nuclear interior, the bending modulus of the nuclear envelope, and the nuclear radius sets the critical excess area for the transition. For larger surface areas, the spherical nuclear shape is elastically unstable and makes a first-order (i.e. discontinuous) transition to a lobulated or wrinkled state. We compare our theoretical predictions of both the critical excess area and the altered nuclear morphologies to confocal images of nuclei in neutrophil-type HL60 cells that have genetically modified levels of lamin A and LBR. Wednesday, February 29, 2012 
